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Effect of Reinforced by Zinc Oxide Powder on
the M echanical PropertiesforUn-saturated
Polyester Matrix Composite M aterial

Abstract

This research is devoted to the preparation of polymer matrix composite materials
by (Hand Lay-Up ) method, where the composite material was prepared from the
unsaturated polyester resin (UP) as a matrix reinforced by Zinc Oxide with volume
fractions (0% , 1% , 2% , 3% ,4% ) .several of mechanical tests were done and these
includes Impact, Bending, Flexural Strength, Shear Stress and Hardness, Result of the
tests shows that the values of (Bending elastic modulus, Flexural Strength , Fracture
Toughness, Hardness and Shear Stress) increase with the increase of Zinc Oxide particle
volume fraction, but the values of Impact Strength decreased with the increases of
volume fraction of Zinc Oxide particles.

Keywords: - ZnO ,Unsaturated polyester Resin(Up),Shear Stress.
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(J/Kg.k) (MPa.m®®) || (MmPa) (EL%) (GPa)
polyester | 1.2 920-710 0.6 | 89.7-41.4 <2.6 4.11-2.06
Resin
Zn0O 5.6 530 10-25 1 82 1.2 38-32

o B paaal) 48 jial) Balall Lgnle J gand) & Al Aailaal) (o) g1 Clua gad guiliis grida 99 (2)d 93>

oLl
(Shore-D)

Eag)

el dlga)
(MPa)

141.363

229.189

261.594

336.692
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e b il sl e bl @13 480 i Balald

Bending modulues{GMp)

1.5 2 25
Volume fraction{Vp%)

el 203 48 jia Balal pUaY) Lig e Jalas Lo ZNO G samsal (anall sl U i gy (1-1) JS
Lvda il (Aad) oa

Flexural Strength{mpA)

2
Volume Fraction{Vp%)

Cro bl @13 408) jia Balal pUadY) Allia ad o ZNOGsamal (el jusll il i gy (2-1) Jsi
2oda i il (Al
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e b il sl e bl @13 480 i Balald

Shear stress {Mpa)

2 3
Volume fraction(Vp2%:)

O bl 213 438) fia Balal all) dga) ad e ZNO @ samal anall sl L8 g (3-1) J8&
e g S g
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2 3
Volume fraction{Vps)

Aol e gl € A8 jia Balad 33l ad e ZNOEsamal anall sl il g (4-1) JS&
e s )
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Impact Strength{K)/m2)

2 3
Volume Fraction{WVp%:)

i1l A8 e Balal dasiall daglia o ZNO G sameal ‘,,.ga.x\; susll il mia go(5-1) JS&
@Ju o il Q,.U,\S\ Cra bl

Fracture Toughness(MPa.m3/2)

2 3

Volume Fraction {Vp%)

Aol o (bl € A8) e Balal ) Al e ZNO G saal arall sl il iz gy (6-1) JS&
e s )
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